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1,  This  is  an  interim  course  authorized  for  September,  1952. 

2,  Final  revisions  will  be  made  in  the  spring  of  1955.  Instructor  are  asked  to  make 
notes  during  the  year  regarding  the  course  to  enable  them  to  make  submissions  to  the 
Electricity  sub-committee  on  course  revision. 

3,  DRAFTING  -  For  minimum  drafting  requirements  see  SHOP  DRAFTING  course. 

40  SAFETY  -  Every  instructor  will  develop  an  adequate  shop  safety  program  for  his 
centre . 

5.  This  course  is  to  be  offered  only  in  centres  where  the  equipment  is  of  a  standard 
authorized  by  the  Department  of  Education. 

6,  Note  that  Electricity  10  (4  or  5  credits)  plus  Electricity  lb  (4  or  5  credits) 
cannot  for  credit  purposes  exceed  8  credits. 
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COURSE  IN  UNITS 


I,  Early  History  and  Development 

II,  Units  of  Electrical  Measurement 

III.  Electrical  Circuits 

IV.  Magnetism 

V,  Electro-Magnetism 

VI.  Electromagnetic  Induction 

VII.  Distribution  and  Wiring  (Lighting  and  Power) 

VIII.  Introduction  to  Radio 

COURSE  CREDIT  VALUES  AND  MINIMUM  REQUIREMENTS 

Electricity  .10  -  8  credits 
All  units 

Electricity  10-5  credits 

Units  1,  2,  3,  ^5  and  one  of  5  or  8. 

Electricity  10-4  credits 

Units  1,  2,  3,  and  4. 
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ELECTRICITY  10 


In  view  of  Its  multitude  of  applications  in  our  modern  world,  a  sound  working 
knowledge  of  electricity  will  prove  of  great  value  to  the  majority  of  students, 

The  trememdous  increase  in  general  interest  in  the  field  of  electronics  has  made 
it  inevitable  that  the  study  of  radio  should  no  longer  be  postponed  and  reserved  for 
third  year  students  only,  but  instead,  become  a  topic  spread  over  the  three  years. 
The  work  of  the  first  year  in  radio  should  emphasize  the  practical  shop  work  of 
building  or  assembling  a  small  set,  and  the  detection  and  correction  of  minor  troubles 
on  personal  sets  and  equipment.  The  instructor  should  not  be  too  concerned  about  the 
first  year  students'  general  lack  of  knowledge  of  alternating  current  fundamentals. 
The  introductory  theory  should  be  kept  on  a  very  broad  and  somewhat  elementary  basis, 
catering. to  the  requirements  of  the  entire  class. 

As  many  demonstration  experiments  as  possible  should  be  performed,  using  actual 
equipment  rather  than  word  description  of  devices. 

The  related  theory  topics  comprise  a  few  fundamentals  with  several  typical  app- 
lications. A  selection  of  as  many  as  possible  of  these  basic  principles  should  be 
made  with  the  applications  dependent  upon  interests  of  students,  frequency  of  occ- 
urrence in  their  day-to-day  experiences  and  time  limitations. 

Safety  factors  relevant  to  the  handling  of  electrical  apparatus  should  be 
stressed. 
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THE  GENERAL  OBJECTIVES  OP  THE 
GRADE  X  TECHNICAL  ELECTIVES 


1„  To  give  the  student  an  opportunity  of  exploring  occupational  opportunities  through 
manipulative  experience,  individual  investigations,  and  reports. 

2,  To  develop  a  reasonable  degree  of  skill  in  the  use  of  the  tools  of  the  trade. 

3.  To  emphasize  the  importance  of  careful  planning,  including  calculating  and  est- 
imating costs, 

k.     To  develop  an  appreciation  of  the  interdependence  of  the  various  trades  and  the 
dependence  of  the  individual  worker  upon  his  fellows. 

5.  To  develop  an  understanding  of  the  methods  and  materials  of  industry. 

6.  To  develop  an  interest  in  the  historic  development  of  methods  and  materials  of 
the  trade . 

7.  To  attempt  to  instil  good  work  habits  and  safety  consciousness. 
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UNIT  ONE:  EARLY  HISTORY  AND  DEVELOPMENT 


Theory 

Specific  Objective 

To  develop  the  students'  knowledge  and  appreciation  of  the  history  behind  elec- 
tricity and  the  men  associated  with  its  advancement. 


General  nature  of  electricity. 

Early  history  and  development. 

Forms  of  electricity. 

Static  electricity  at  rest. 

Electricity  in  motion. 

Kinds  of  current  electricity  -  alternating,  direct  and  pulsating, 

Methods  of  generating  electricity  -  friction,,  chemical,  electro  magnetic  inductor, 

heat,  light  and  piezoelectric , 
Water  analogy  of  current  flow. 
The  atomic  theory  of  matter. 

Current  flow  theory  -  conventional  and  electron. 
Like  and  unlike  charges  of  electricity. 
Conductors  and  insulators. 
Electrical  and  radio  symb/Ols  as  required  in  Electricity  10, 

§. ho£  _P  ractices 

§£.^yii£_Ob^ective 

To  develop  the  students'  knowledge  and  ideals  regarding  his  and  others'  safety 
in  the  use  of  electricity. 

Suggested  Projects  and  Activities 

Tour  of  the  Electrical  Shop. 

Emphasis  of  general  shop  organization  and  the  responsiblities  of  the  individual. 
General  safety  precautions . 

Introduction  to  hand  and  other  tools,  apparatus  and  equipment  of  the  shop0 
Their  use  and  care. 

Splicing,  soldering,  sweating  and  taping  of  an  accepted  set  of  the  various  stand- 
ard splices  and  Joints. 
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UNIT  TWO:   UNITS  OP  ELECTRICAL  MEASUREMENT 


Specific  Objective 

To  develop  the  students'  knowledge  and  appreciation  of  various  instruments; 
their  care  and  methods  of  connecting  meters  in  circuits. 

Suggested  Studies 

The  coulomb,  ampere,  volt,  ohm,  watt  and  watthour  with  prefixes  micro,  milli, 

kilo,  and  meg. 
Introduction  to  electro-chemical  sources  of  voltage  (e.m.f.)  from  primary  and 

secondary  cells  and  batteries. 
Confine  examples  to  those  cells  in  general  use  today. 
Introduction  to  the  ammeter,  voltmeter,  and  ohmmeter  with  particular  attention 

to  purposes  and  proper  connection  in  the  circuit. 
The  watthour  meter  -  purpose,  and  method  of  reading. 
Relationships;  Ohm's  Law;  Power  and  energy. 
Problems  in  series  and  parallel  circuits  to  show  the  application  of  Ohm's  Law. 


Shop  Practices 

Specific  Objective 

To  give  the  student  an  opportunity  of  applying  Ohm's  Law  by  the  use  of  various 
meters  connected  in  circuits. 

Suggested  Projects  and  Activities 

Using  ammeters  protected  by  a  fuse. 

Watthour  meters. 

Individual  or  group  demonstrations  of  the  application  of  Ohm's  Law  to  series  and 

parallel  circuits  wired  upon  work  boards. 
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UNIT  THREE:   ELECTRICAL  CURCUITS 


Theory 

Specific  Objective 

To  develop  the  studentsi  ability  to  make  and  read  electrical  drawings  and  elec- 
trical symbols , 

Suggested  Studies 

Series,  Parallel,  and. Series  Parallel. 

Ground  retuifti  systems. 

Simple  troubles  and  their  location  -  grounds,  open  circuits,  and  short  circuits, 

Sketching  various  circuits. 

Shop  Practices 

Suggested  Projects  and  Activities 

Application  of  wiring  diagrams. 

Connection  of  dry  cells  and  storage  batteries  in  series  and  parallel  layout. 

Connection  and  operation  of  bell  and  buzzer  circuits  such  as: 

Bells  or  buzsers  in  series 

Bells  or  buzzers  in  parallel 

Return  call  three-wire  systems 

Return  call  two-wire  systems 

Day  and  night  bell  and  buzzer  systems 

Annunciator  systems 

Apartment  house  circuits. 

Lighting  circuits  such  as ; 

Lights  in  series,  lights  in  parallel l 

Three-way  circuit 

Pour-way  switches  added  to  three-way  circuits 

Puses  and  circuit  breakers. 

Various  methods  of  testing  for  polarity. 

Diagraming  of  the  above  circuits  for  notebooks  using  the  proper  symbols. 

At  the  Instructor's  discretion,  this  would  be  a  suitable  unit  to  introduce  ele- 
mentary radio  theory  -  A.C,,  D.C.,  and  pulsating  current  graphs,  the  water  ana- 
logj.  Sources  and  uses  of  these  currents/  Frequency  (RP,  IP,  AP) .  wave  length, 
cycle. 
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UNIT  POUR:   MAGNETISM 


Theoiy 

Specific  Objectives 

To  develop  the  students'  ability  to  perform  and  interpret  certain  mangnetic 
fields. 

Suggested  Studies 

Magnetism: 

General  characteristics  of  magnetism. 

Molecular  theory. 

Natural,  and  artificial  magnets. 

Magnetic  and  non-magnetic  metals. 

Polarity. 

Laws  of  attraction  and  repulsion. 

Magnetic  lines  of  force. 

Residual  magnetism. 

Magnetic  fields  of  force, 

Permeability  and  retentivity. 

Reluctance  of  a  magnetic  circuit. 

Declination  or  variation. 

Inclination  or  dip, 

Magnetic  induction. 

Metals  and  alloys  with  special  magnetic  properties. 

Shop  Practices 

Specific  Objectives 

To  develop  the  students'  ability  to  perform  simple  electrical  experiments. 
To  observe  the  various  magnetic  fields  around  bar  magnets,  horseshoe  magnets  and 
electromagnets . 

Suggested  Projects  and  Activities 

Magnetizing  and  de-magnetizing  of  permanent  magnets. 

Shielding,  neutralizing  (non-inductive  winding)  effects  of  heat,  dropping  and 

tapping. 
Selection  of  magnetic  and  non-magnetic  specimens  from  an  assorted  lot  and  their 

classification. 
Making  a  permanent  magnet  -  bar  type  -  or  a  horseshoe  magnet  with  keeper. 
Re-magnetizing  magnets  of  a  magneto. 
Construction  of  small  step-down  transformer  or  some  application  of  the  transformer 

-  electric  soldering  iron. 
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UNIT  FIVE:      ELECTRO-MAGNETISM 


Theory 

Specific  Objectives 

To  observe  and  understand  the  relationship  between  electrical  current  and  mag- 
netism. 

Suggested  Studies 

Oersted's  experiment. 

Magnetic  fields  about  a  single,  straight  conductory  close  parallel  wires,  helix, 

or  solenoid. 

Factors  governing  field  strength. 

Saturation  points. 

Ampere  turns  and  factors  governing  strength  of  electro  magnets . 

The  hand  rule  for  polarity  of  a  magnet. 

The  hand  rule  for  the  magnetic  field  around  a  straight  conductor. 

Magnetic  field  about  a  four-pole  D.C.  motor. 

Shop  Practices 

Specific  Objectives 

To  show  the  student  the  hobby  possibilities  involving  the  principles  of  elec- 
tricity. 

Suggested  Projects  and  Activities 

Winding  a  simple  electro-magnet. 

The  practical  application  of  one  or  more  electro-magnets  made  by  the  student  to 
a  project  such  as  a  buzzer,  bell  telegraph  sounder,  simple  D.C.  motor,  pickup 
tool,  solenoid,  door  opener,  relay,  door  chimes,  magnet  charger. 

Note:  Use  hand  rules  as  to  suit  the  current  flow  direction  taught. 
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UNIT  SIX:   ELECTROMAGNETIC  INDUCTION 


Suggested  Studies 

A  study  of  Faraday's  D.C.  generator  and  its  relation  to  present  generators. 
Factors  governing  value  of  e.m.f.  produced  -  speed,  flux,  turns. 
Fleming's  right  rule  for  D.C.  generators.  Application  to  the  D.C.  generator. 
Lenz's  law. 

Self-induction.  Mutual  Induction.  Examples  and  application,  (transformer 
forwuia,  car  Ignition,  system) . 

Shop  Practice 

The  construction  of  the  following  pieces  of  apparatus  will  allow  the  student  to 
observe  the  principles  of  electromagnetic  induction: 

Constructing  an  induction  coil. 
Constructing  a  step  down  bell  transformer. 
Experiments  with  the  high  tension  ignition  coil. 
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UNIT  SEVEN:   DISTRIBUTION  AND  WIRING  (  LIGHTING  AND  POWER) 


Specific  Objectives 

To  develop  student  interest  in  the  practical  application  of  lighting  and 
power  distribution  in  the  home  and  industry. 

Suggested  Studies 

Study  of  outside  and  inside  wiring  requirements  with  particular  reference  to 
the  home „ 

Federal.,  provincial,  and  local  wiring  legal  requirements  with  reference  to  the 
home . 

Good  planning. 

Computation  of  loads. 

Factors  governing  resistance  of  wiring  -  material  cross-section,  length,  tem- 
perature . 

Wire  table  and  conductor  sizes. 

Circular  mil  and  mil-foot.   Below  is  stated  a  sufficiently  accurate  method 

of  estimating  changes  in  characteristics  caused  by  changes  in  size: 

Cross-Section,  resistance  and  weight  are  doubled  (03?  halved)  for  every 
three  sizes;  they  are  multiplied  (or  divided)  by  ten  for  every  ten  sizes, 

Insulation  -  kinds  and  standards. 

Fuses  and  other  protective  devices. 

Colour  codes. 

Special  circuits  -  lights,  bells  and  buzzers,  signals,  etc. 

Illumination. 

Lamps  -  styles  and  types. 

Neon  and  fluorescent  lamps. 

Wattage. 

Current  consumption. 

Shop  Practices 

Practical  servicing  of  fixtures,  appliances,  cords,  plugs,  caps,  etc. 

Removing  or  "skinning"  of  Insulation. 

Splicing,  soldering,  sweating  and  taping  of  an  accepted  set  of  the  various 

standard  splices  and  Joints  (if  not  covered  in  Unit  1) , 
Measuring,  study  and  selection  of  proper  current  carrying  capacity  of  wire 

and  cable  by  wire  gauge  numbers. 
Servicing  and  installation  of  lamp  sockets,  line  switches,  etc. 
The  Underwriter's  knot. 
Locating  and  replacing  "blown"  fuses. 
Use  of  test  lamps. 


-  12  - 
UNIT  SEVEN:  DISTRIBUTION  AND  WIRING  (Continued) 


Shop  Practices 


Construction  of  a  test  lamp  for  locating  "Blown"  fuses.  Practice  wiring  of 
typical  household  light  and  appliance  circuits  on  boards,  in  booths  or  in  a 
skeleton  house  -  2  -  and  3-wire  services.  "Knob  and  tube1!  wiring  followed  by 
modern  examples  of  conduit  (rigid,  Loomex,  BX  and  BXL,  thin-wall  armored  cable 
and  surface  runway  wiring) .  Construction  and  or  practical  study  of  'simple 
neon  and  f luorecent  lamp  systems . 


UNIT  EIQHT:   INTRODUCTION  TO  RADIO 
Specific  Objective 

To  develop  an  interest  in  and  appreciation  of  the  fascinating  field  of  elec- 
tronics. 

Suggested  Studies 

Radio  waves  and  wave  travel . 

Existence  of  Heaviside  layer  and  its  effect  on  radio  waves. 

Wave  lengths  and  frequency. 

Radio  spectrum. 

Principles  of  the  vacuum  tube  -  Diode  and  Triode  electron  flow. 

Coils,  resisters  and  condensors  -  their  general  construction  and  uses  in  radio. 

Simple  antenna  design. 

Introduction  to  principles  of  reception  and  amplification  of  radio  signals  by  a 

receiving  set. 
Brief  introductions  to  types  of  power  supplies . 

Shop  Practices 

Assembly  from  kits  or  parts  of  a  1  or  2  tube  battery,  or  A.  C.  radio  receiving 

set. 
Proximity  of  broadcast  stations  may  determine  whether  It  is  advisable  for  students 

to  attempt  making  crystal  sets. 
Assembly  from  kits  or  parts  of  a  code  oscillator. 
The  study  and  practice  of  code. 
Simple  trouble  shooting  on  personal  sets. 

Alternate  Approach 

In  centres  with  suitable  equipment  the  objectives  of  this  unit  might  best  be  ach 
ieved  by  making  this  a  unit  in  repair  of  dead  radios.   In  this  case  eliminate 
the  theory  not  necessary  for  radio  repairing  and  substitute  the  following: 
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UNIT  EIOHT:   INTRODUCTION  TO  RADIO 


Alternate  Approach 

Orid  action,  ABC  supplies. 

Oscillatory  discharge  of  capacity  through  inductance,  the  water  amlogy. 

tuning . 

Modulation  -  AM.  PM. 

Detection  of  AM. 

Heterodyne  and  IP. 

Signal  tracing,  reverse  with  signal  generator  or  test  oscillator,  and  foreword 

with  analyst. 

The  shop  practice  will  involve  repairing  a  dead  radio;  test  tubes  for  heating; 

signal  trace  to  locate  defective  stage,  measure  voltages  on  tube  in  defective 

stage,  visual  inspection,  ohmmeter  tests. 
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